The effects of the ACE gene insertion/deletion polymorphism on glucose tolerance and insulin secretion in elderly people are modified by birth weight.
The I allele of an insertion/deletion (I/D) polymorphism in the angiotensin-converting enzyme gene (ACE) appears to be protective against the complications of type 2 diabetes. Low birth weight, a marker of an adverse intrauterine environment, is associated with higher rates of type 2 diabetes. We examined whether the ACE I/D polymorphism could explain or modify the association between low birth weight and adulthood glucose tolerance. We measured plasma glucose and insulin concentrations after an oral glucose challenge in a group of 423 men and women, ages 65-75 yr, with measurements at birth recorded. The presence of the I allele was associated with shorter duration of gestation (P = 0.006) and, relative to gestational age, higher birth weight (P = 0.008) and length (P = 0.02). The I allele was associated with lower glucose at 120 min (P = 0.04) and a greater insulin response (P = 0.03 for insulin at 30 min and P = 0.06 for insulin area under the curve) to a standard oral glucose tolerance test. However, the associations between the ACE genotype and adulthood insulin secretion were only present in people with low birth weight (P for interaction birth weight * ACE genotype on insulin at 30 min = 0.003 and on insulin area under the curve = 0.05). The ACE I allele is associated with shorter duration of gestation and higher birth weight. The association between the presence of the ACE I allele and increased indices of adult insulin secretion is confined to subjects with low birth weight. We suggest that these findings reflect interactions between genotype and intrauterine environment with resulting changes in gene expression.